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ABSTRACT
Background: Splenic injury as a result of colonoscopy is
rare but may be underreported and cases may remain
undetected.
Methods: Review of the literature and analysis of 93 cases,
including a new case report.
Results: Neither a history of abdominal surgery nor perfor-
mance of a biopsy seems related to an increased incidence of
splenic injury. However, a number of colonoscopy-related
factors, such as difficulty intubating, looping of the instrument,
and traction on the splenocolic ligament, lead to capsular
avulsions and lacerations of the spleen. In addition, excess
external pressure on the left hypochondrium can simulate
blunt trauma, and other maneuvers can increase traction at
the splenic flexure. In the majority of cases, symptoms develop
within 24 hours of the colonoscopy. Computed tomography
scan provides the most sensitive and specific method of
diagnosis.
Conclusion: The number of colonoscopies continues to
increase with the aging population, increasing the potential
number of associated splenic injuries. The physician needs to
have a high index of suspicion when a patient presents after
colonoscopy with abdominal pain associated with hemody-
namic instability. Abdominal pain within 24 hours is the most
reliable indicator and requires further workup and monitor-
ing. Persistent hemodynamic instability mandates operative
management.

INTRODUCTION
Splenic injury is commonly associated with blunt

and penetrating abdominal trauma. Colonoscopy is
one of the most commonly performed procedures in
the United States.

Splenic injury as a result of colonoscopy is rare
and was first reported by Wherry and Zehner1 in a
1974 study that cited Hedberg’s experience with 247
polypectomies.

The most common complications associated with
colonoscopy are perforation (0.1%-2.67%) and hemor-
rhage (0.001%-0.72%), as cited by multiple reviews of
postcolonoscopy complications.2-4 Rare complications
of colonoscopy include mesenteric tear, portal vein gas,
pneumomediastinum, pneumothorax, retroperitoneal
emphysema, retroperitoneal abscess, incarceration of
hernia, septicemia, diverticulitis, appendicitis, and co-
lonic volvulus.2 Splenic injury is a potential complication
that can lead to significant morbidity. Splenic injuries
after colonoscopy may be underreported and cases
may remain undetected. We present a case report
followed by a review of the literature.

CASE REPORT
A 47-year-old woman presented to the emergency

department with abdominal pain. She had undergone
colonoscopy the day prior for evaluation of chronic
anemia. Her history was significant for type 2 diabetes
mellitus, rheumatoid arthritis, and hysterectomy. Her
colonoscopy was uneventful and did not reveal a
cause of her chronic anemia. She developed abdom-
inal pain 4 hours after her procedure.

In the emergency department, she was hypoten-
sive with systolic blood pressure between 80 and
89 mmHg and tachycardic to 124 beats/minute. She
did not complain of left shoulder pain. Her abdominal
examination was consistent with tenderness in the
left upper quadrant. Her extremities were cool and
clammy to touch. Her hemoglobin was 6.4 g/L and
hematocrit was 18.5%; creatinine was 2.1 mg/dL.
She was transfused with 2 units of packed red blood
cells.

The computed tomography (CT) scan revealed
grade IV splenic laceration with hemoperitoneum
(Figure 1). An exploratory laparotomy revealed adhe-
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sions to the midline abdominal wall and a large
amount of intraperitoneal blood. The blood was
evacuated from the left upper quadrant and pelvis.
The anterior capsule of the spleen was noted to be
densely adherent to the splenic flexure of the colon
and had avulsed. There was active bleeding from the
raw surface where the capsule had avulsed and from
an associated deep laceration. A splenectomy was
performed without difficulty. A total of 6 units of
packed red blood cells was transfused. The spleen
pathology was unremarkable. Postoperatively the
patient recovered without complications.

METHODS
A PubMed search based on the keywords ‘‘splenic

injury and colonoscopy’’ and ‘‘splenic rupture and
colonoscopy’’ was performed. The following data were
recorded:

N Demographic data (age, sex, surgical history)
N Colonoscopy features (ease or difficulty of colo-

noscopy, polypectomy or biopsy performed)
N Presentation of patient (timing, abdominal pain, left

shoulder pain, hypotension, tachycardia, fall in
hematocrit)

N Imaging (chest x-ray, ultrasound findings, CT
findings of laceration vs rupture and/or hemoperi-
toneum)

N Management (nonoperative, splenic embolization,
exploratory laparotomy with splenectomy vs ex-
ploratory laparotomy and mesh splenorrhaphy)

N Operative findings (adhesions, avulsions of splenic
capsule, colon perforation)

N Spleen pathology
N Mortality

RESULTS
Demographic Data

We identified 92 patients from the literature
search,2-25 and our case made a total of 93 patients.
There were 67 women (72%) and 26 men (28%)
(Figure 2). The mean age was 62 years (age range, 29-
90 years), the median age was 64 years, and the
mode was 66 years (Figure 3). There were 34.4%
(n 5 32) with prior abdominal surgery and 22.5%
(n 5 21) without a history of abdominal surgery. Of the
93 patients, 43% did not have a surgical history
detailed. We excluded from this review case reports
for which English translations were unavailable and
also a report of 9 patients in English from which we
could not access data for individual cases.

Colonoscopy
Uneventful colonoscopies accounted for 63.4%

(n 5 59), and in 17.2% (n 5 16) the level of difficulty was
not detailed. Difficulty was encountered in 18.3%
(n 5 17) of patients: redundant colon in 4, difficulty at
splenic or transverse colon in 4, looping of instrument
in 4, hepatic flexure difficulty in 1, shoulder pain at the
time of procedure in 1, inadequate preparation of colon
in 1, and the difficulty not detailed but experienced in 2.
In 36.6% of patients (n 5 34), some form of procedure,
either polypectomy or biopsy, had been performed.

Figure 1. Computed tomography scan showing splenic
injury with hemoperitoneum.

Figure 2. Gender distribution of patients with reported
splenic injuries.2-25
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Presentation
Seventy-one percent of the patients (n 5 66) pre-

sented to the emergency room within 24 hours, and
25.8% (n 5 24) presented after 24 hours; this period
varied from more than 24 hours to 10 days. The timing
of presentation was not detailed in 3 patients. Eighty-
seven patients (93.5%) presented with abdominal pain,
only 5.4% (n 5 5) did not have any abdominal pain, and
information was not detailed for 1 patient. Kehr’s sign
(left shoulder pain on bimanual palpation of the left
upper quadrant) was noted in 34.4% (n 5 32); 52.7% of
patients (n 5 49) did not experience this pain, and
information was unavailable for 12. Hypotension was
noted in 54.8% (n 5 51) and was absent in 29% (n 5 27).
This information was not detailed in 16.1% (n 5 15).
Tachycardia individually was noted in 32.3% (n 5 30),
not in 45.2% (n 5 42), and not detailed in 21 (Figure 4).

Diagnosis
Fewer than 50% of patients underwent chest

radiography. Of these, only 2 had free air under the
diaphragm. An ultrasound examination performed in
3 patients showed free fluid in 2 and intrasplenic
hematoma in 1. A CT scan showed splenic laceration
in 52.7% (n 5 49) with splenic rupture reported in
7.5% (n 5 7). Hemoperitoneum was seen in 54.8%
(n 5 51).

Management
Conservative management consisted of intravenous

fluids, blood transfusion, intensive care unit monitoring,

and bed rest in 21.5% (n 5 22), and splenic artery
embolization in 3.2% (n 5 3). Operative management
with exploratory laparotomy was carried out in 77.4%
(n 5 72), of which 69 patients (95.8%) underwent
splenectomy (74% of the total cases) and 3 patients
(4.2%) underwent mesh splenorrhaphy (Figure 5). Intra-
operative adhesions were found in 19.4% (n 5 14) with
colon perforation in 1 patient (1.4%). Fifteen of 72
patients (20.8%) who underwent laparotomy had
splenic capsular avulsions or tears versus 22.2%
(n 5 16) who did not. Of those who underwent
exploration, 56.9% (n 5 41) did not have these data
detailed.

Outcome
Of 5 (5.4%) reported deaths, the first reported was

a 76-year-old man 3 weeks after colonoscopy and
splenectomy after a prolonged hospital course with
pneumonia, respiratory failure, and renal failure
requiring dialysis.26 The second patient, an 82-year-
old man, developed arrhythmia and shock following a
blood transfusion.27

Figure 3. Age distribution of patients with reported
splenic injuries.2-25

Figure 4. Presenting symptoms of patients with reported
splenic injuries.2-25

Figure 5. Graph showing management of reported splenic
injuries.2-25
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In an 8-case series, Peterson et al22 reported 2
patient deaths. The first patient needed additional
operations to control bleeding from the vascular
pedicle, to relieve intestinal obstruction, and to repair
intestinal perforation. The patient expired following
the third operation. The second patient in this series
died 16 days after colonoscopy because of postop-
erative respiratory failure from underlying pulmonary
silicosis. The fifth death reported was an 81-year-old
man who was managed with splenic artery emboliza-
tion but developed exacerbation of chronic obstruc-
tive pulmonary disease and died of respiratory
insufficiency 6 days after embolization.11

In terms of spleen pathology, in 68 cases, 70.6%
had grossly normal spleen pathology, and 1 was
reported as amyloid. Nineteen spleen pathology notes
were not detailed.

DISCUSSION
Frequency of Postcolonoscopic Complications

In 1987, only 6 cases of injury to the spleen after
colonoscopy were reported.3 Smith and Nivatvongs4

in 1975 reported no cases of splenic injury in a review
of 7,959 cases. In 1983, Macrae et al5 reported no
splenic injury in their review of 5,000 colonoscopies.
In 20,139 surgeon-performed colonoscopies, Smith
and Nivatvongs4 reported an overall complication rate
of 0.4% for diagnostic colonoscopy and 1.8% for
colonoscopy with polypectomy.

Levin et al28 reported 16,318 colonoscopies (overall
complication rate 0.5%, perforation rate 0.09%, post-
biopsy/polypectomy bleeding rate 0.48%), and Sieg
et al29 reported 82,416 outpatient colonoscopies
(overall complication rate 0.02%, significant hemor-
rhage rate 0.001%). Neither series gave information
regarding incidence of splenic injury.

Ong et al30 reported 1 case in 6,387 colonosco-
pies. Jentschura et al31 reported an overall compli-
cation rate of 0.4% (0.83% after polypectomy) but no
splenic injuries in 29,695 cases.

The number of colonoscopies performed in the
United States continues to increase with the aging
population, increasing the potential number of asso-
ciated splenic injuries. Our review comprises 93
reported cases, including the case presented here.

Potential Patient-Related Risk Factors
Our review reports a mean age of 62 years with

35% of the patients in the 61- to 70-year age group.
The higher incidence (72%) noted in women is
consistent with higher incidence quoted in females
in other reports.2 Thirty-four percent of patients had
a history of abdominal surgery, and 37% underwent
a polypectomy or biopsy. Neither a history of
abdominal surgery nor performance of a biopsy

seems related to an increased incidence of splenic
injury.

Mechanism of Splenic Injury
Following Colonoscopy

The factors associated with splenic injury include
difficulty intubating, looping of the instrument, traction
on the splenocolic ligament, adhesions between the
colon and spleen, and presence of a large polyp or
mass at the splenic flexure.2 These factors lead to
capsular avulsions and lacerations of the spleen.
Twenty percent of the 93 cases had capsular avul-
sions noted during laparotomy; however, the injury
was not adequately described in 57% to determine
whether there was capsular avulsion. The presence of
intra-abdominal adhesions from previous surgery has
been proposed as a causative factor, but only 14
patients (19%) had adhesions noted at laparotomy.
We noted difficulty in 17 colonoscopies, some at the
splenic flexure or hepatic flexure, some because of
redundancy of the colon, and the remainder for other
reasons.

Excess external pressure on the left hypochondrium
as an assistance during the procedure can simulate
blunt trauma.7 Other maneuvers, such as hooking the
splenic flexure to straighten the left colon, the slide by
advancement, and straightening the sigmoid loop, can
increase traction at the splenic flexure. Entry into the
terminal ileum can increase tension at the splenic flexure
because of the increased length of the colonoscope.
Placing the patient in the left lateral position is described
as a more favorable method than supine as this position
allows the spleen to fall to the left and prevents
opposing splenic and colonic tension.6 Operator inex-
perience could also play a role in increasing the risk of
complications of colonoscopy, but the level of training
and experience of the endoscopist are not documented
in the series reviewed.

Presentation, Diagnosis, and Management
In the majority (71%) of cases, symptoms devel-

oped within 24 hours of the procedure. Presentation
has also been reported after 24 hours and could range
to days in some cases. Abdominal pain is the most
common (94%) presenting complaint. Kehr’s sign is
believed to result from irritation of the left hemidia-
phragm, but we noted this condition in only 34% of
the cases and it is not a reliable indicator. Hypoten-
sion in 55% of the cases was associated with a
significant drop in hematocrit. Patients who continue
to have pain after colonoscopy should be moni-
tored for other complications, namely perforation and
bleeding.

The diagnosis prior to 1987 and prior to the
advent of CT scan was predominantly made at
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laparotomy. Ultrasound can be useful to both
visualize the spleen and to determine the presence
of free fluid but is occasionally not feasible because
of residual bowel gas. The CT scan provides the
most sensitive and specific method of diagnosis,
and its findings can also be used to plan manage-
ment. CT scan can visualize the extent of injury and
hemoperitoneum and differentiate between a peri-
splenic clot and hemoperitoneum to help determine
the need for a laparotomy.2

Splenectomy is the definitive management if the
patient is hemodynamically unstable with peritonitis. A
CT scan is able to assist in making a decision for
management, but hemodynamic instability is the
primary factor determining surgical versus nonopera-
tive management. Conservative management was
carried out successfully in 22% of patients.

Splenic artery embolization, which could poten-
tially preserve splenic function, was reported in only 3
cases. Conservative management included observa-
tion in the critical care setting, bed rest, intravenous
fluids, serial hemoglobin and hematocrit monitoring,
and imaging. The predictors of failed conservative
management were grade II splenic laceration, old age,
preexisting splenic disease, hemodynamic instability,
1 unit of blood transfusion, and hemoperitoneum.7 Of
the reported cases, 74% required a splenectomy.

CONCLUSION
Splenic injury after colonoscopy is a rare compli-

cation, and the physician needs to have a high index of
suspicion when a patient presents after colonoscopy
with abdominal pain associated with hemodynamic
instability. Abdominal pain within 24 hours is the most
reliable indicator and requires further workup and
monitoring. Persistent hemodynamic instability man-
dates operative management. The mortality rate is
5.4% with 5 reported deaths. The colonoscopist needs
to bear in mind that prevention of such complications
can be assisted by repositioning the patient, avoiding
looping, desufflation, and cautious sedation with
careful monitoring of a patient’s response during the
procedure. The number of colonoscopies performed
across the United States is only going to rise, and the
potential complication of splenic injury needs to be in
the differential of the examining physician.
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